Effect of isolated C-terminal fragment of theta-toxin (perfringolysin O) on toxin assembly and membrane lysis.
theta-toxin, a thiol-activated cytolysin, binds cholesterol and assembles on plasma membrane during the lytic process. In order to understand the process at the molecular level, two fragments (T1 and T2) were isolated from a nicked toxin obtained by limited proteolysis with trypsin. Although neither the T1 nor T2 fragment has hemolytic activity. T2 has almost the same potential as native theta-toxin in its binding affinity for erythrocytes and in its binding specificity for cholesterol. T2, derived from the C-terminus of the toxin, loses binding activity upon 5,5'-dithiobis(2-nitrobenzoic acid) modification of the thiol group. The T2 fragment was found to abolish the hemolytic activity of theta-toxin completely without any inhibition of theta-toxin binding to erythrocytes. theta-toxin normally appears in polymeric form on membranes, while it remains in monomer form in the presence of the T2 fragment, as judged by sedimentation patterns in sucrose density-gradient centrifugation. These results indicate that without inhibiting binding, the T2 fragment inhibits hemolysis by preventing theta-toxin from aggregating on membranes, a step that might be essential for the lytic process.